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(1)  for all variations of the system which do not alter its energy, the variation of its entropy shall be either zero or negative
(2)  for all variations of the system which do not alter its entropy the variation of its energy shall be either zero or positive.
In other words (97)                           (dS}u<>Q    or
95. Gibbs' Second Condition of Stability. Let any system be isolated from all external influences for any given interval of time. If the parts of the system are not in equilibrium amongst themselves, irreversible changes will occur in the internal state of the system, and the principle of degradation of energy states that these changes will be of such a character as to decrease and never to increase the available energy which the system would have when subjected to given external conditions.
Now we have obtained for the available energy of a system of constant volume in the presence of an indefinitely extended medium at temperature TQ the form
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according to whether  the pressure of the medium  or the volume of the system is kept constant.
For changes which take place in the interior of the system alone, the total energy U remains constant. The only quantity which can vary is the entropy 8, and we see that the changes of entropy and available energy are connected by the relation
dA = -TQdS.
Since A tends to decrease S tends to increase, and hence in the position of stable equilibrium in which A is a minimum for constant U, S is a maximum as stated by Gibbs.
The expression TQ(SQ — S) subject to t/r = UQ represents the amount of work which may be made available subject to the conditions that no energy either in the form of heat or of work is to leave the system as a whole.
In the previous article it was assumed that no heat was gained or lost by the auxiliary body. The present expression, on the other hand, assumes that no heat is gained or lost by the system. The energy which is made available in the form of work is really taken from the auxiliary body by transformations compensating the transformations of heat from the hotter to the colder parts of the system.
It will thus be seen that the available energy of an isolated system, though it appears at first sight to be simpler, is really more difficult to evaluate than that of a system in the presence of a thermically homogeneous medium. Under either hypothesis it is doubtful how far the system can be correctly described as isolated,; for stability those of the second order are positive. Therefore for equilibrium
